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DETD . . . condition which existed prior to the treatment. The 
susceptible tissue site may include tissues associated with 
intracorporeal lumens , organs, or 

0 localized tumors. In one embodiment, the present devices and 
methods reduce the formation 

or progression of restenosis and/or hyperplasia which may follow an. 



the present invention may also be applied to other body 

lumens, such as the biliary duct, which are subject to excessive 



neoplastic cell growth. 

capable agent may be selected from a group consisting of 
immunosuppressants, anti-inf lamniatories , anti-prolif eratives , 
anti-migratory agents, anti- 

fibrotic agents, proapoptotics , calcium channel blockers, anti- 
neoplastics/ antibodies, anti- 
thrombotic agents, anti-platelet agents, Ilb/IIIa agents, antiviral 
agents, and a combination 
thereof . 

[421 The another therapeutic capable agent may comprise at least one 
compound selected 

from the group consisting of anti-cancer agents; 
chemotherapeutic agents; thrombolytics; 

vasodilators; antimicrobials or antibiotics antimitotics; growth factor 
antagonists; free radical 

scavengers; biologic agents; radiotherapeutic agents; radiopaque agents; 
radiolabelled . 

capable agent may be selected from a group consisting of 
immunosuppressants, anti-inf lammatories , anti-prolif eratives, 
anti-migratory agents, anti- 

fibrotic agents, proapoptotics , calcium channel blockers, anti- 
neoplastics, antibodies, anti- 
thrombotic agents, anti-platelet agents, Ilb/IIIa agents, antiviral 
agents, and a combination 
thereof. 

Epinette et al . , Journal of the American Acadgmy o 

Dennatolagy, 17, pp. 962-971 (1987) . Mycophenolic acid has been shown to 
have anti- 
tumor/ anti-viral, anti-psoriatric, immunosuppressive, and 
anti-inflanimatory activities, Lee et 

al., Pharmaceutical Research, 2, pp. 161-166 (1990), along with 
antibacterial and antifimgal 
activities, Nelson. 

[881 CerticanTm, also known as everolimus/ SDZ- 
RAD, RAD, RAD666, or 40 (2- 

hydroxy) ethyl-rapamycin, is a potent immunosuppressant and 
anti-inflammatory agent. In 

particular, CerticanTm acts to inhibit the activation and. . . to 
stimulation by antigens, cytokines (IL-2, IL-4, and IL-15) , and other 
growth- 
promoting lymphokines . CerticanTm also inhibits antibody production. In 
cells, Certicanjm 

binds to the immunophilin, FK Binding Protein- 1 2 (FKBP- 1 2). The 
Certican:FKBP- 1 2 

complex, which has no effect on calcineurin activity, binds to and 
inhibits the activation of 
the mTOR, a key regulatory. 

IL-2 in activated T cells at the level 

of purine-box/nuclear factor and NF-kappaB mediated transcription 
activation. Triptolide TM 

may induce apoptosis in tumor cells and potentiate a 
tumor necrosis factor (TNF-alpFha) 

induction of apoptosis in part through the suppression of c-lAP2and 
c-LA.Pl induction. 

inhibits the transcriptional activation, but not the DNA binding, of 
nuclear 

factor-kappaB. TriptolideTm may also inhibit expression of the 



PMA-induced genes tumor 

necrosis factor-alpha, IL-8, macrophage inflammatory protein- 2alpha, 
intercellular adhesion 

molecule-1, integrin beta6, vascular endothelial growth factor, 

granulocyte macrophage 

WO 02/056790 PCT/USOI/49366 

24 

and reperfasion injury. . 

Topotecan has demonstrated good antitumor activity (increased life spans 
(ILS) > 

95Yos) in several intraperitoneally (Y) and intravenously (IV) implanted 
murine tumor 

systems, including P3 8 8 leukemia, L 1 2 1 0 leukemia, B 16 melanoma, 
Lewis lung carcinoma 

I 0 and M5076 reticulum cell sarcoma. Topotecan was equally effective 
when administered IP 

or IV against IP or IV implanted tumors. Subcutaneous 
administration did not result in any 

local tissue damage. This drug was also equally effective when 
administered enterally or 

parenterally in some tumors, suggesting that, in mice, the 
bioavailability is high. 

[105] Theantitumoractivityof topotecanintuinor- 
bearingmicecanbeenhancedbyusing 

an intermittent dosing regimen. Results were dependent upon how 
sensitive the tumor model 

was to bolus treatment with topotecan. hi studies in which topotecan was 
administered every 

three hours for 4 doses, a broader therapeutic dose range was noted in 
tumors that were quite 

sensitive to bolus therapy, including IV-implanted L 1 2 1 0 leukemia, 
IP M5 076 reticuluin 

sarcoma, SC colon 51, and SC B16 melanoma. In tumor types that 
were less sensitive to 

Z 0 bolus therapy, such as SC implanted colon 26 and Madison 109 lung 
carcinomas, . 

[1061 Theactivityof topotecanhasalsobeeninvestigatedusingahumantumorelono 
genie 

assay. Fifty-five human tumor specimens were exposed to 
topotecan for one hour at a 

concentration of either 1 of 1 0 ug/ml or as a. . . 0.1 ug/ml of 
continuous exposure, response rates of 29, 27, and 37% were 
seen against breast, nonsmall cell lung, and ovarian cancers, 
respectively, Activity was also 

seen against stomach, colon, and renal cancer, and 

mesothelioma. Incomplete cross-resistance 

was noted with doxorubicin, 5-FU and cyclophosphamide. 

(Qemzar) (Gemcitabine hydrochloride; 2 ! -deoxy-2 1 ,2 1 -dif luorocytidine ) 
is an Antineoplastic Agent. Gemcitabine induces programmed cell death 
and activates 

protein kinase C in BG-1 human ovarian cancer cells. It is a 
known antitumor nucleoside 

1 5 where the mechanism of action of gemcitabine is via inhibition of 
DNA. 

[1111 Gemcitabineexhibitssignificantcytotoxicityactivityagainstavarietyo 
f cultured 

murine and human tumor cells-It exhibits cell phase 
specificity, primarily killing cells 

undergoing DNA synthesis (S-phase) and under certain conditions blocking 



the progression 
of cells through. 



When administered daily gemcitabine causes death in animalswith minimal 
an ti- tumor 

activity. However when every 3rd or 4th day dosing schedule is used, 
gemcitabine can be 

given at non-lethal doses that have excellent anti-tumor 
activity against a broad range of 
mouse tumors. 

[133] The another therapeutic capable agent may comprise at least one 
compound selected 

from the group consisting of anti-cancer agents; 
chemotherapeutic agents; thrombolytics; 

vasodilators; antimicrobials or antibiotics antimitotics; growth factor 
antagonists; free radical 

scavengers; biologic agents; radiotherapeutic agents; radiopaque agents; 
radiolabelled. 

CLMEN 25 The method of Claim 23 wherein the releasing comprising releasing 
another compound selected from the group consisting of anti- 
cancer agents; 

chemotherapeutic agents; thrombolytics; vasodilators; antimicrobials or 
antibiotics 

antimitotics; growth factor antagonists; free radical scavengers; 
biologic agents; 

radiotherapeutic agents; radiopaque agents; radiolabelled agents;. 

at least one agent selected from the group consisting of 
immunosuppressants, anti- 
inflammatories, anti-prolif eratives, anti-migratory agents, 
anti-f ibrotic agents, proapoptotics , 

calcium channel blockers, anti-neoplastics, antibodies, 
anti-thrombotic agents, anti-platelet 

agents, Ilb/Hla agents, antiviral agents, and a combination thereof. 
152. The device of Claim 151 wherein the therapeutic. . . is another 
therapeutic capable agent. 

161 . ThedeviceofClaiml59whereintheanothercompoundisanenabling 
compound . 

162. The device of Claim, 159 wherein the another compound is selected 
from the group consisting of anti-cancer agents; 
chemotherapeutic agents; thrombolytics; 

vasodilators; antimicrobials or antibiotics antimitotics; growth factor 
antagonists; free 

readical scavengers; bi ologic agents; radiotherapeutic agents; 

radiopaque agents; 

radiolabelled. 
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DETD . . . condition which existed prior to the treatment. The 
susceptible tissue site may include tissues associated with 
intracorporeal lumens, organs, or 

0 localized tumors . In one embodiment, the present devices and 
methods reduce the formation 

or progression of restenosis and/or hyperplasia which may follow an. 



the present invention may also be applied to other body 

lumens, such as the biliary duct, which are subject to excessive 

neoplastic cell growth. 

capable agent may be selected from a group consisting of 
immunosuppressants , anti-inf lamniatories , anti-prolif eratives, 
anti-migratory agents, anti- 

fibrotic agents, proapoptotics , calcium channel blockers, anti- 
neoplastics, antibodies, anti- 



thrombotic agents, anti-platelet agents, Ilb/IIIa agents, antiviral 

agents, and a combination 

thereof. 

[421 The another therapeutic capable agent may comprise at least one 
compound selected 

from the group consisting of anti-cancer agents; 
chemotherapeutic agents; thrombolytics; 

vasodilators; antimicrobials or antibiotics antimitotics; growth factor 
antagonists; free radical 

scavengers; biologic agents; radiotherapeutic agents; radiopaque agents; 
radiolabelled. 

capable agent may be selected from a group consisting of 
immunosuppressants, anti-inf lammatories , anti-prolif eratives , 
anti-migratory agents, anti- 

fibrotic agents, proapoptotics , calcium channel blockers, anti- 
neoplastics, antibodies, anti- 
thrombotic agents, anti-platelet agents, Ilb/IIIa agents, antiviral 
agents, and a combination 
thereof. 

Epinette et al . , Journal of the American Acadgmy o 

Dennatolagy, 17, pp. 962-971 (1987) . Mycophenolic acid has been shown to 
have anti- 
tumor/ anti-viral, anti-psoriatric, immunosuppressive, and 
anti-inflanimatory activities, Lee et 

al., Pharmaceutical Research, 2, pp. 161-166 (1990), along with 
antibacterial and antifimgal 
activities, Nelson. 

[881 CerticanTm, also known as everolimus, SDZ- 
RAD, RAD, RAD666, or 40 (2- 

hydroxy) ethyl-rapamycin, is a potent immunosuppressant and 
anti-inflammatory agent. In 

particular, CerticanTm acts to inhibit the activation and. . . to 
stimulation by antigens, cytokines (IL-2, IL-4, and IL-15) , and other 
growth- 
promoting lymphokines. CerticanTm also inhibits antibody production. In 
cells, Certican]m 

binds to the immunophilin, FK Binding Protein- 1 2 (FKBP- 12). The 
CerticantFKBP- 1 2 

complex, which has no effect on calcineurin activity, binds to and 
inhibits the activation of 
the mTOR, a key regulatory. 

IL-2 in activated T cells at the level 

of purine-box/nuclear factor and NF-kappaB mediated transcription 
activation. Triptolide TM 

may induce apoptosis in tumor cells and potentiate a 
tumor necrosis factor (TNF-alpFha) 

induction of apoptosis in part through the suppression of c-lAP2and 
c-LA. PI induction. 

inhibits the transcriptional activation, but not the DNA binding, of 
nuclear 

factor-kappaB. TriptolideTm may also inhibit expression of the 
PMA-induced genes tumor 

necrosis factor-alpha, IL-8, macrophage inflammatory protein- 2alpha, 
intercellular adhesion 

molecule-1, integrin beta6, vascular endothelial growth factor, 

granulocyte macrophage 
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and reperfasion injury. . 
the resulting complex 

inhibits the phosphatase calcineurin, thus blocking T-cell activation 
and cytokine release. It 

inhibits production of Thl cytokines (interleukin-2 and 
interferon- gamma) and Th2 cytokines 

1 (interleukin- 1 0 and interleukin-4 ) . Ascomycin has also been 
demonstrated to similarly 

inhibit mast cell. Strong immunosuppressant; inhibits allogenic. 

Topotecan has demonstrated good antitumor activity (increased life spans 
(ILS) > 

95Yos) in several intraperitoneally (Y) and intravenously (IV) implanted 
murine tumor 

systems, including P3 8 8 leukemia, L 1 2 1 0 leukemia, B 16 melanoma, 
Lewis lung carcinoma 

I 0 and M5076 reticulum cell sarcoma. Topotecan was equally effective 
when administered IP 

or IV against IP or IV implanted tumors. Subcutaneous 
administration did not result in any 

local tissue damage. This drug was also equally effective when 
administered enterally or 

parenterally in some tumors/ suggesting that, in mice, the 
bioavailability is high. 

[105] Theantitumoractivityof topotecanintuinor- 
bearingmicecanbeenhancedbyusing 

an intermittent dosing regimen. Results were dependent upon how 
sensitive the tumor model 

was to bolus treatment with topotecan. hi studies in which topotecan was 
administered every 

three hours for 4 doses, a broader therapeutic dose range was noted in 
tumors that were quite 

sensitive to bolus therapy, including IV-implanted L 1 2 1 0 leukemia, 
IP M5 076 reticuluin 

sarcoma, SC colon 51, and SC B16 melanoma. In tumor types that 
were less sensitive to 

Z 0 bolus therapy, such as SC implanted colon 26 and Madison 109 lung 
carcinomas, . 

[1061 Theactivityof topotecanhasalsobeeninvestigatedusingahumantumorelono 
genie 

assay. Fifty-five human tumor specimens were exposed to 
topotecan for one hour at a 

concentration of either 1 of 1 0 ug/ml or as a. . . 0.1 ug/ml of 
continuous exposure, response rates of 29, 27, and 37% were 
seen against breast, nonsmall cell lung, and ovarian cancers, 
respectively, Activity was also 

seen against stomach, colon, and renal cancer/ and 

mesothelioma. Incomplete cross-resistance 

was noted with doxorubicin, 5-FU and cyclophosphamide. 

(Qemzar ) (Gemcitabine hydrochloride; 2 ' -deoxy-2 1 , 2 1 -dif luorocytidine) 
is an Antineoplastic Agent. Gemcitabine induces programmed cell death 
and activates 

protein kinase C in BG-1 human ovarian cancer cells. It is a 
known antitumor nucleoside 

1 5 where the mechanism of action of gemcitabine is via inhibition of 
DNA. 

[1111 Gemcitabineexhibitssignif icantcytotoxicityactivityagainstavarietyo 
fcultured 

murine and human tumor cells-It exhibits cell phase 



specificity, primarily killing cells 

undergoing DNA synthesis (S-phase) and under certain conditions blocking 
the progression 
of cells through. 

When administered daily gemcitabine causes death in animalswith minimal 
anti-tumor 

activity. However when every 3rd or 4th day dosing schedule is used, 
gemcitabine can be 

given at non-lethal doses that have excellent anti-tumor 
activity against a broad range of 
mouse tumors. 

[133] The another therapeutic capable agent may comprise at least one 
compound selected 

from the group consisting of anti-cancer agents; 
chemotherapeutic agents; thrombolytics; 

vasodilators; antimicrobials or antibiotics antimitotics; growth factor 
antagonists; free radical 

scavengers; biologic agents; radiotherapeutic agents; radiopaque agents; 
radiolabelled. 

CLMEN 25 The method of Claim 23 wherein the releasing comprising releasing 
another compound selected from the group consisting of anti- 
cancer agents ; 

chemotherapeutic agents; thrombolytics; vasodilators; antimicrobials or 
antibiotics 

antimitotics; growth factor antagonists; free radical scavengers; 
biologic agents; 

radiotherapeutic agents; radiopaque agents; radiolabelled agents;. 

at least one agent selected from the group consisting of 
immunosuppressants, anti- 
inflammatories, anti-proliferatives, anti-migratory agents, 
anti-f ibrotic agents, proapoptotics , 

calcium channel blockers, anti-neoplastics, antibodies, 
anti-thrombotic agents, anti-platelet 

agents, Ilb/Hla agents, antiviral agents, and a combination thereof. 
152. The device of Claim 151 wherein the therapeutic. . . is another 
therapeutic capable agent. 

161 . ThedeviceofClaiml59whereintheanothercompoundisanenabling 
compound. 

162. The device of Claim, 159 wherein the another compound is selected 
from the group consisting of anti-cancer agents; 
chemotherapeutic agents; thrombolytics; 

vasodilators; antimicrobials or antibiotics antimitotics; growth factor 
antagonists; free 

readical scavengers; bi ologic agents; radiotherapeutic agents; 

radiopaque agents; 

radiolabelled. 
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DETD . . . pollution such as 

benzo [alpyrenes in cigarette smoke or industrial emissions. Genotoxic 
agents are also used for pharmaceutical and health-related purposes. For 
example, many anti-cancer radiotherapies and chemotherapeutics 
are 

genotoxic agents. Similarly, ultraviolet light, the genotoxic agent to 
which 

humans and animals are most often exposed, can. . . used for 



beneficial 

purposes such as tanning. In addition, light or ionizing radiation can 
be 

combined with light-sensitizing drugs for dermatological and anti- 
cancer 

treatments and to sterilize blood. 

Not all the steps are understood that lead from 

mutation fixation, that is, permanent establishment of DNA changes, to 
the 

development of cancers. It is a characteristic of most human 
cancers that 

there is a long, multi-year, latency period between the time of exposure 
to a 

genotoxic agent and the development of cancer. This is true 
despite the fact 

that the mutations are fixed soon after the genotoxic exposure. Ongoing 
changes to tissue containing mutated cells, called tumor 
promotion, is 

facilitated by the release of cytokines induced by genotoxic agents and 
leads 

to the appearance of tumors. 
UV (the genotoxic 

agent) simultaneously induces: (a) the expression of interleukin-1 
(IL-1) 

that causes fever, (b) interleukin-6 (IL-6) that mobilizes liver 
function, (c) 

tumor necrosis factor cc (TNFa) that induces inflammation, 
contributes to 

local antigen-specific immune suppression and activates latent viruses, 
(d) 

interleukin-10 (IL-10) that induces. . . a transient 

decrease followed by an increase in intercellular adhesion molecule 1 

(ICAM-1) that controls infiltration of lymphocytes, and (f) a decline in 

interferon y (IFNy) that modulates immune response, as well as 
many other 
cytokines . 

Kastan in Cell cycle control and cancer, Science, volume 266, 
pages 1821- 
1828] 1994. 

1. Warmuth, H. Harth, M. Matsui, N. Wang and V. De Leo, Ultraviolet 
radiation induces phosphorylation of the epidermal growth factor 
receptor, 

Cancer Research, volume 54, pages 374-376, 1994; and C. 
Rosette and M. 

object of the invention to provide such 

methods and compositions where the genotoxic agent is a chemotherapy or 

radiotherapy agent used in cancer treatment and again, the 

control 

(modulation) involves reducing the release of cytokines. 

Inoue and D. Weaver in Functions of the DNA Dependent Protein Kinase, 
Cancer SurveTs, volume 29, pages 221-261, 1997. 

their paper entitled A 

phosphotidylinisitol 3-kinase inhibitor wortmannin induces 
radioresistant 

DNA synthesis and sensitizes cells to bleomycin and ionizing radiation, 

International Journal of Cancer, volume 78, pages 642-647, 

1998, 



demonstrated that wortmannin is an inhibitor of DNA-protein kinases but 
ascribed any effects of wortmannin on cytokines. 

day-to- 
day activities. The exposure may also be intentional, and the 
side-effects 

undesirable, as in the case of intentional sun tanning or cancer 
radiotherapy or chemotherapy. Induction of cytokines may be unwanted 
because they are immunosuppressive, inflammatory, activate viruses, 
cause 

unwanted pigmentation, keloids, adhesions or scarring, . 
DNA, such as erythema, inflammation, immune 

suppression, activation of latent herpes infections, activation of 
proteases 

(e.g., collagenase and metallothionein proteases), and skin 
cancer . 

DNA-protein kinase inhibitors such as rapamycin or rapamycin-like 
compounds may also be used in combination with cancer 
chemotherapy 

drugs or radiotheraphy procedures to reduce the side-effects associated 
with 

such treatments, such as, fever, erythema, nausea, vomiting, headaches, 
chills and abnormal. 

of well- 
tolerated immunosuppressive compounds such as cyclosporin. However, a 
major side effect of this immunosuppressive therapy has been a rise in 
skin 

cancers on sun exposed skin of these patients. See M. Glover, 
C. Proby and 

I. Leigh, Skin cancer in renal transplant patients, 

Cancer Bulletin, 

volume 45, pages 220-224, 1993. 

Chardonnet, J. Viae and D. Schmitt, Differences in responses of 
interleukin-1 and tumor necrosis factor a and secretion to 
cyclosporin-A and 

ultraviolet B-irradiation by normal and transformed keratinocyte 
cultures, 

Experimental Dermatology, volume 6, pages 22-28, . 
at a time just prior to or at or 

following the time of genotoxic exposure, in order to prevent the 
induction 

of cancers caused by the genotoxic agent while maintaining the 
generalized 

state of immune suppression required to retain the organ transplant. 
When 

the DNA-protein. 

genes? Cell volume 82, pages 

685-687, 1995, and S. Jin, S. Inoue and D. Weaver, Functions of the DNA 

Dependent Protein Kinases, Cancer Surveys, volume 29, pages 

221 

Figure 4 is a Western blot of TNFa protein expression in human 
keratinocytes . Cells from the. 

(ataxia telangiectasia) have loss 

of muscle control (ataxia), and abnormal blood vessels in the eye 
(telangiectasia), as well as a predisposition to cancers of 
the blood such as 

lymphomas. These patients have an abnormal gene referred to as ATM (AT 



mutant) . 



that whereas primary cytokines, like TNF-oc increase with 

exposure to genotoxic agents, secondary cytokines can have more complex 

kinetics, e.g., levels of interferon-7 can fall and levels of 

ICAM-1 can fall and 

then rise in response to a genotoxic agent, such as UV. If. 

complex kinetics need to be taken into account, e.g., a 

level of inhibitor may be selected which maintains the level of 

interferon-7 

activity at a predetermined value after genotoxic exposure. 

See M. Glover, C. Proby and I. Leigh, Skin cancer in 
renal transplant 

patients, Cancer Bulletin, volume 45, pages 220-224, 1993. 
in clinical 

transplantation 1 , Trans-plantat 1 on Proceedings, volume 30, pages 4064- 
4065, 1998, and B. Kahan, Rapamycin: personal algorithms for use based 
on 250 treated renal allograft recipients, Trans-plantation 
Proceedings , 

volume 30, pages 2185-2188, 1988. This is followed by doses of about 1- 
7 

Mg/M2 adjusted to yield. 

Another example where reduction is desired is in connection with 
cancer chemotherapy and radiotherapy. Many chemotherapy drugs, 
such 

as carmustine and mitomycin C, and many radiotherapies, such as 
treatments with x-rays, are genotoxic. . 

particularly 

in need of protection from genotoxic agents because their immune systems 
are suppressed. As discussed above, these patients commonly suffer from 
skin cancer on sun exposed skin, the onset of such 
cancers often being 

within a few years of the beginning of therapy. Although DNA-protein 
kinase inhibitors, specifically, rapamycin, are used in such transplant 
rejection. 

accordance with the invention, one or more 

transplant rejection drugs which are DNA-protein kinase inhibitors, 
e.g., 

rapamycin and its analogs (such as SDZ HAD) , are 
used in conjunction with 

one or more transplant rejection drugs which are not such inhibitors, 
e.g. , 

cyclosporin A or ascomycin. Since. 

Alas, A. O'Connor, B. Sutherland and D. Yarosh in UV-DNA Damage in 
mouse and human cells induces the expression of tumor necrosis 
factor a, 

Photochemistry and Photobiology, volume 67, pages 541-546, 1998. This 
cell line expresses the chloramphenicol acetyltransf erase gene from the 
mouse TNFa. 

this principle, human cells were used that carried a 

transgene composed of the chloramphenicol acetyltransf erase (CAT) gene 
under the control of the tumor necrosis factor a (TNFa) 
promoter. This 

system has been used to investigate those stimuli that cause 
transcription 

of the TNF (x gene. Transcription. 



CLMEN. . . is administered in an amount sufficient to inhibit release of at 
least one cytokine selected from the group consisting of interleukin-1, 
interleukin-6, tumor necrosis factor a, interleukin-10, and 
intercellular 
adhesion molecule 1. 



Claim 6 wherein the DNA-protein kinase 

inhibitor inhibits release of at least one cytokine selected from the 
group 

consisting of interleukin-1, interleukin-6, tumor necrosis 
factor cc, 

interleukin-10, and intercellular adhesion molecule 1. 

14 The method of Claim 13 wherein the side-effect is selected 
from the group consisting of skin cancer, erythema, viral 
activation, 

inflammation, fever, nausea, vomiting, headaches, chills, abnormal 
pigmentation, alopecia, and combinations thereof 
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